Alterations in the growth and protein content of human neuroblastoma cells in vitro induced by thyroid hormones, stress and ageing.
The effects of the thyroid hormone triiodothyronine (T3), nerve growth factor (NGF) and stress (exposure to heat or aluminum sulfate) on growth, development and ageing of human neuroblastoma cells were studied in vitro. Differentiation of cells using retinoic acid and NGF inhibits cell growth and proliferation; simultaneously, it promotes acquisition of neuronal phenotype, down-regulation of T3 receptors, and an increase in catecholaminergic tyrosine hydroxylase activity and microtubule assembly. The actions of T3 on neuronal differentiation resemble those of NGF and suggest the existence of NGF-T3 interactions. Exposure to stress inhibits cell growth and proliferation, increases immunoreactivity to the microtubule-assembling protein tau (which occurs in paired filaments of neurofibrillary tangles in the aged human brain), and facilitates formation of tau-ubiquitin complexes (which also occur in the aged brain). Stress does not prevent the inhibition of cell proliferation by high doses of T3; however, T3 doses that are equivalent to physiological levels reduce stress-induced inhibition of growth. Previous studies have shown that stress may also induce in these cells facsimile lesions of normal and abnormal ageing, such as accumulation of lipofuscin pigments, formation of paired helical filaments and increased immunoreactivity to tau, beta-amyloid proteins, and ubiquitin. These lesions may represent cellular and molecular manifestations of increased vulnerability and susceptibility to genetic and extrinsic factors (e.g. hormones and environmental influences) with ageing. It is proposed that neuroblastoma cells may serve as a model to study mechanisms of neuronal ageing and to identify agents and conditions capable of preventing, delaying or reducing metabolic abnormalities leading to age-associated disorders.